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(5 7) Abstract 

PROBLEM TO BE SOLVED: To simultaneously conduct 
angiocardiography diagnosis and proton radiation treatment by installing a 
small-size medical particle accelerator capable of radiation of radiation 
light and proton line, particularly in medical field, and to provide an 
operation method appropriate for a medical particle accelerator. 
SOLUTION: This accelerator is constituted of a proton linear accelerator 
1, an electron linear accelerator 2, a synchrotron 3 and an electron 
storage ring 4. The synchrotron 3 is provided with a proton acceleration 
cavity 34 and an electron acceleration cavity 32 in orbit. The acceleration 
and ejection of protons injected from the proton linear accelerator 1 are 
carried out to enable proton irradiation on a patient The acceleration of 
electrons injected from the electron linear accelerator 2 is carried out to 
accumulate electrons injected from the synchrotron 3 and to generate 
radiation light for angiocardiography diagnosis. In addition, the proton 
linear accelerator 1, the electron linear accelerator 2 and the synchrotron 
3 are disposed inside of the electron storage ring 4. 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim(s)] 

1. It is the radiation therapy system which is a radiation therapy system for treating a patient, is equipped with the 
equipment made to generate the 1st subatomic particle and the 2nd subatomic particle, and is characterized by this 
equipment turning said both subatomic particles to the selected target located in the interior of a patient. 

2. Said system is a system according to claim 1 characterized by turning said both subatomic particles to the selected 
target located in the interior of a patient at coincidence. 

3. Said system is a system according to claim 1 characterized by turning said 1st subatomic particle and said 2nd 
subatomic particle to the selected target located in the interior of a patient in order. 

4. Said equipment is a system according to claim 1 characterized by having the nozzle which emits at least one side 
among said subatomic particles. 

5. It is the system according to claim 1 which said 1st subatomic particle is a proton, and is characterized by said 2nd 
subatomic particle being a neutron. 

6. It is the system according to claim 5 which forms said subatomic particle beam and is characterized by less than about 
10% of the elementary particle in this beam being a neutron. 

7. Said neutron is a system according to claim 6 characterized by generating from a neutron source corresponding to the 
part which collides with a neutron source among said protons. 

8. It is the system according to claim 7 which said equipment is equipped with the nozzle which emits a proton, and is 
characterized by said neutron source consisting of a beryllium plate inserted between the nozzle and the patient. 

9. Said beryllium plate is a system according to claim 8 characterized by having the thickness chosen so that a beam 
might consist of only neutrons which said proton collided with the beryllium plate, consequently generated. 

10. It is the system according to claim 1 characterized by for at least one side being a proton among said subatomic 
particles, and this proton having the energy level chosen as near the target location showed a Bragg peak. 

11. Said system is a system according to claim 1 which is further equipped with the gantry which arranges said nozzle so 
that the direction of the nozzle to a target location may become plurality, and is characterized by turning a subatomic 
particle to a target location from the direction of either of two or more sense of said nozzle. 

12. It is Multi-Elementary-Particle Beam Therapy System for Treating Patient. The proton beam system by which the 
proton beam which has the selected energy level is generated, and a proton beam is emitted in the direction of the target 
isocenter inside a patient from a nozzle. It could insert among said nozzles and said patients, and has the neutron source 
arranged in the 1st location at the path of said proton beam. Said neutron source The multi-elementary-particle beam 
therapy system characterized by the elementary-particle beam which consists of a neutron which is made to generate 
two or more neutrons corresponding to the proton beam which collides with a neutron source, consequently flows in the 
direction of said target isocenter arising. 

13. Said elementary-particle beam is a system according to claim 9 characterized by including further the proton which 
flows in the direction of said target isocenter. 

14. Said proton beam is a system according to claim 12 characterized by having the energy level chosen as the proton in 
said multi-elementary-particle beam showed a Bragg peak near said target isocenter. 

15. Said proton beam system Source of a proton Accelerator which accelerates a proton from this source of a proton to 
the energy level of a request of reception and a proton Beam transport system for transmitting the accelerated proton 
System according to claim 12 characterized by having the therapy station from which said accelerated proton is taken 
out from said beam transport system to reception, and said accelerated proton is taken out out of a nozzle. 

16. Said proton beam system is a system according to claim 12 characterized [ where it has the gantry system, said 
nozzle can rotate now to the circumference of an axis by this, said proton beam is emitted out of said nozzle, and 
plurality differs to said target isocenter ] by going to a target isocenter from rotation. 

17. It is the system according to claim 16 characterized by said neutron source maintaining said first location to the 
nozzle pinched between the nozzle and the patient when it moves in the rotation direction in which said neutron source is 
attached in said nozzle, and said nozzles differ to a target isocenter. 

18. Said neutron source is a system according to claim 17 characterized by the ability to move to said the 1st inside or 
outside of a location to a nozzle alternatively. 

19. It is the system according to claim 12 characterized by colliding with the neutron rich matter as said neutron source 
consists of pieces of the neutron rich matter arranged in said 1st location and said proton beam collides with the atom 
with which some protons which constitute a proton beam constitute the neutron rich matter, and for a neutron being 
released from said neutron rich matter by this, and forming said multi-particle beam. 

20. Said piece of the neutron rich matter is a system according to claim 19 characterized by consisting of pieces of 
beryllium. 
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21. It is the system according to claim 14 characterized by equipping said neutron source with the bracket, combining this 
bracket with said nozzle of a proton beam system, and this bracket holding said piece of the neutron rich matter in said 
1st location. 

22. Said piece of the neutron matter is a system according to claim 19 characterized by having the thickness beforehand 
chosen so that said multi-elementary-particle beam might be generated in the ratio of the request of a neutron to a 
proton. 

23. Said multi-elementary-particle beam is a system according to claim 22 characterized by including less than 10% of 
neutron. 

24. Said piece of the neutron rich matter is a system according to claim 23 characterized by the ability to obtain the 
multi-elementary-particle beam from which the ratio of a neutron to a proton differs by having two or more sections 
where thickness differs, and applying said proton beam to the section into which it differs in the piece of the neutron rich 
matter. 

25. The proton in said multi-elementary-particle beam is a system according to claim 19 characterized by flowing towards 
said target isocenter and showing a Bragg peak in a target isocenter. 

26. The neutron in the multi-elementary-particle beam emitted from said neutron rich matter is a system according to 
claim 25 characterized by spreading in the direction of said target isocenter according to Gaussian distribution. 

27. It is the system according to claim 26 which said 1st location is located immediately near the patient, and is 
characterized by spreading said neutron to the field near [ said ] a target isocenter through a patient's body. 

28. The radiation therapy approach characterized by having the orientation step which turns to the common target in a 
patient the energy which consists of at least two kinds of subatomic particles. 

29. It is the approach according to claim 28 which said orientation step makes generate the beam which consists of an 
elementary particle, and is characterized by sending said two kinds of elementary particles to a patient at coincidence. 

30. Said orientation step is an approach according to claim 28 characterized by orienting the mixed beam of a proton and 
a neutron. 

31. Said orientation step is an approach according to claim 29 characterized by restricting a mixed beam to less than 10%. 

32. Said orientation step Step which generates a proton beam Approach according to claim 30 characterized by equipping 
some protons in a proton beam with the step which turns a proton beam to a neutron source so that a neutron may be 
emitted out of a neutron source in said neutron source. 

33. Said neutron source is an approach according to claim 32 characterized by consisting of neutron rich matter. 

34. Said neutron rich matter is an approach according to claim 33 characterized by consisting of a plate of beryllium. 

35. It is the approach of treating the cell near [ which is locate in a patient's inside of the body ] a target isocenter. Step 
which generates the proton beam which has the preselected energy level Approach characterize by having the step which 
turns said proton beam to a neutron source, is make to generate the multi-elementary particle beam which consists of a 
proton and a neutron, and applies this multi-elementary particle beam to said target isocenter. 

36. Step which generates said proton beam Step which generates two or more protons Step accelerated to the energy 
level of a request of these two or more protons Approach according to claim 35 characterized by having turned two or 
more accelerated protons to the nozzle, and having the step which said two or more protons leave from a nozzle as said 
proton beam. 

37. Step Which Generates Said Mu It i- Elementary-Particle Beam The piece of the neutron rich matter is arranged in the 
1st location of Hazama of said nozzle and said target isocenter inside a patient, by orienting said proton beam, applying 
said beam to the neutron rich matter, and colliding with the atom with which said some of protons in said proton beam 
constitute the piece of the neutron rich matter The approach according to claim 36 characterized by emitting a neutron 
in the direction of a target isocenter from the piece of the neutron rich matter. 

38. Said step which arranges the piece of the neutron rich matter in the 1st location A bracket is attached in said nozzle. 
It is the approach according to claim 37 which attaches the piece of beryllium in this bracket, and is characterized by the 
piece of beryllium being near the patient substantially in said 1st location. 

39. The proton in said beam is an approach according to claim 38 characterized by showing a Bragg peak near [ said ] a 
target isocenter. 



[Translation done.] 
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